company success identifying an antecedent role in the relationship between technological innovation and business model innovation.
INTRODUCTION
Increasing global competitiveness, shortening product lifecycles, increasing technological capability, and ever-changing customer preferences force firms to innovate (Baković & Ledić-Purić, 2011), in order to achieve business success (Anning-Dorson, 2017). Innovative activities are usually perceived as a valuable capability of an organization, because they are needed to develop new business models, products and procedures, crucial to achieving sustainable competitive advantage (Huang, Lai, Kao, & Chen, 2012) . The beginnings of the development of the theory of innovation and economic growth are connected with the analysis of Joseph Schumpeter (1934) who described the notion of innovation as the basis of technological progress and economic development in the sense of replacing old technologies with new ones, which he called "creative destruction". In his study, Schumpeter identified five types of innovation: introduction of new goods, new production methods, creation of new markets, discovery of new supply sources, and reorganization of industries (Schumpeter, 1934) . Our research focuses on business model innovation and technological innovation, as well as their simultaneous influence on company's performance.
Innovation is company's potential to introduce new products/services or new production processes (Hult, Hurley, & Knight, 2004 ; Pucihar, Lenart, Kljajić Borštnar, Vidmar, & Marolt, 2019). The commercialization of innovation is not only a function of the innovation itself, but also of firm's business model development (Dmitriev, Simmons, Truong, Palmer & Schneckenberg, 2014 ). The business model is complex because it is the entity of a series of organizational transactions and processes of the external environment, which connect the corporate strategy dimensions, technological capability, and company's process of innovation (Spieth, Schneckenberg, & Ricart, 2014) . Chesbrough & Rosenbloom (2002b) relate the concept of business model to the literature on technology management and define it as "logical research that links technical potential to economic value" (p. 532), highlighting its role in connecting technology to market outcome. Chesbrough (2010) states that "mediocre technology driven by a large business model may be more valuable than large technology exploited by a mediocre business model" (p. 354).
Today's business environment and the accompanying effects, such as globalization, technological changes, emergence of the Internet and development of information technology (IT) significantly affect businesses, which is why companies are pushed continuously to adapt and change the way they do business (Turulja & Bajgoric, 2018) . In such an environment, the concept of the business model is highlighted as the critical phenomenon in modern companies' efforts to achieve organizational success, based on creating, capturing, and delivering value (Osterwalder, 2004) to end-users. Also, a large number of scholars and practitioners doubt the rationality of increased investments into innovation of products and processes, emphasizing that the realization of company's above-average success is the result of business model innovation (Chesbrough, 2010; Johnson, Christensen, & Kagermann, 2008; Pohle & Chapman, 2006) . Following the findings of the importance of these two types of innovation for competitiveness and business success, companies have begun to realize that established business models do not guarantee long-term success in the context of accelerating business environmental dynamics (Desyllas & Sako, 2013) . Hence, managers are forced to continually innovate their business models, either as a reaction to the existing changes or as the proactive anticipation of changes. In the literature that addresses the issues of business model innovation, most researchers have so far paid attention to the conceptualization of business model innovation and its integral components (Heij at al., 2014; Spieth &Schneider, 2016). However, most studies conducted so far are characterized by the qualitative approach (Wirtz, Göttel, & Daiser, 2016) . At the same time, there is a deficit in the research dealing with predictors and determinants of business model innovation, such as technological innovation and its relationship with business model innovation (Bashir, 2019; Hossain, 2017; Spieth et al., 2014) .
The aim of this paper is to address a dilemma surrounding the antecedent role in the relationship between technological innovation and business model innovation. Specifically, some studies suggest that technological innovation is a precursor to innovation in the business model (Souto, 2015) , while others argue that innovation in the business model is the determinant of technological innovation (Wei et al., 2014) . Hence, this study aims to investigate the relationship between technological innovation and business model innovation, and to examine their interplay against company's success performance.
This research paper is structured as follows. First, the theoretical framework of the paper is presented. Second, the concepts of business model innovation and technological innovation are clearly presented, and research hypotheses are elaborated. What follows are the research design and methodology. Finally, the data analysis and discussion of the results are presented, as well as the contributions and limitations of our study.
LITERATURE REVIEW

Theoretical Foundation
Theoretical foundation for this study is the Resource-Based Theory (RBT) or Resource-Based View (RBV). RBV is one of the most important theoretical frameworks for understanding how a company achieves superior performance and maintains a competitive edge (Barney, 1991; Penrose, 1995; Wernerfelt, 1984) . The basic premise of RBV is that successful performance depends on the resources (capabilities, competencies) the company possesses (Martinez-Conesa, Soto-Acosta, & Carayannis, 2017). Performance differences between companies result from a different portfolio of resources (Fredericks, 2005) . Barney (1991) considers resources as all assets, capabilities, organizational processes, characteristics, information, knowledge, and other elements controlled by the company, which the company applies in the process of creating and implementing strategies that should ultimately result in organizational efficiency and effectiveness. In order to have the potential to gain and sustain a competitive advantage, resources need to possess the following four characteristics: valuable, rare, imperfectly imitable, and with no strategically equivalent substitute (Barney, 1991). The literature identifies different types of innovation as one of the most important sources of success performances (Camisón & Villar-López, 2014; Clauss, Abebe, Tangpong, & Hock, 2019). Therefore, in order to explain the logic behind the relationship between technological innovation and business model innovation, as well as their connections with organizational business performances, we use RBV.
Technological Innovation
In modern society, "innovation plays a central role in the business of companies" (Teece, 2010b, p. 724). Damanpour & Evan (1984) view innovation as a response to environmental changes, or a means, by which changes in an organization are affected. Innovation involves having specific technical knowledge that points to new ways of doing business (Teece, 1986) . Garcia & Calantone (2002) distinguish innovation by the degree of "radicality" into incremental (exploitative) and radical (explorative) innovation. In addition to these, it is common to classify innovations into technological and non-technological innovations (Mothe & Uyen Nguyen Thi, 2010).
Technological innovation involves generating and adopting new ideas in the operating process, production system, products, and services (Damanpour & Evan, 1984) . In other words, technological innovation may be related to the introduction of new technical knowledge of how to conduct business in a different or better way, for example, in a firm's production system, its operating processes, or its products and services (Teece, 1986 
Business model and business model innovation
The concept of business model has become a dominant field of interest in the management literature (Dmitriev et al., 2014; Maucuer & Renaud, 2019) . The widespread use of the business model construct was evident in the early 1990s, with the advent of the Internet and the development of IT, which enables companies to fundamentally change the way they do their business and indicates that business model innovation is a vast area of research.
In general, Hamel (2002) describes the business model as a "way of doing business", while Magretta (2002) states that the business model explains how the company operates and is fundamentally an insight into value creation. In the process, the potential for value creation stems from the design of transactions between companies and external stakeholders (Amit & Zott, 2001) . Innovation of the business model involves the introduction of entirely new business logic or at least an improvement in existing business logic, creating value for the company (Casadesus-Masanell & Zhu, 2013; Markides, 2006) . By identifying the business model, Amit & Zott (2001) describe it as "the content, structure, and governance of transactions designed to create value through the exploitation of business opportunities" (p. 511). The content of the business model implies the goods and information that are exchanged and the capabilities and resources needed to enable the exchange.
In fact, business model content is about choosing which activities to perform (Zott & Amit, 2010) . The structure of transactions relates to the exchange between participants and the way in which they are connected. The selection of a transaction structure significantly affects the flexibility and adaptability of existing transactions (Amit & Zott, 2001) . Transaction governance involves a way of controlling the flow of resources, information, and goods by the participants. Companies may decide to reduce production and transaction costs by innovating the business model, or by engaging in new ways of achieving economic exchange between different parties (Zott & Amit, 2007) . According to the literature, there are two basic ways to implement this: the first one relates to the efficiency-centered business model innovation and the second one to the novelty-centered business model innovation (Guo, Pang, & Li, 2017) . They both represent the dimensions of business model innovation (Zott & Amit, 2007 ).
Hypotheses development 2.4.1. Technological innovation and business model innovation
One of the critical issues in studying business models and technological innovations is their interconnectedness (Amit & Zott, 2001; Teece, 2010a; Tongur & Engwall, 2014) . Despite the significant potential for advancement in research on this relationship in both science and practice (Baden-Fuller & Haefliger, 2013) to date, little attention has been devoted to the relationship between these two concepts. Innovative activities are generally considered an asset for organizations, as they are necessary for the development of new products and procedures and new business models, and crucial to maintaining market advantage (Huang et al., 2012) . The findings of previous studies emphasized that technological innovation fits with company's strategy (Teece, 1986) in creating and delivering value, and represents the key element in improving company's performance in a turbulent environment (Jansen, Van Den Bosch, & Volberda, 2006). However, the opinion prevailing in the literature is that business models remain unchanged so very little attention has been paid to business models (Teece, 2010a). Chesbrough & Rosenbloom (2002a) claim that the "business model reveals hidden value from technology" (p. 529). This reasoning implies that commercialization of a new technology can be achieved in many ways through different business models (Chesbrough, 2007) . (2007) find that all three types contribute to business success performance. By examining the factors that influence organizational business performance on a sample of 376 small and medium-sized Italian companies, Cucculelli & Bettinelli (2015) confirmed that changes in the business model enable companies to reach better results. Besides, a positive influence on performance was also confirmed in the interplay of changes in business models and intangible assets. The results confirmed that this influence is more significant if the degree of business model innovation is greater and that business model innovation is the basis for company's success. Therefore, Cucculelli & Bettinelli (2015) concluded that business model innovation performs a crucial role in achieving better performance. In this regard, we propose the following hypothesis: H2: Business model innovation has a positive influence on company's performance.
Technological innovation, business model innovation, and company performance
Few studies in the literature have addressed business model innovation, technological innovation, and their interplay towards company's business performance, especially with empirical evidence. However, some conceptual studies suggest that business models are substantially related to technological innovation, although the construction of the business model is fundamentally separate from technology (e.g., Baden-Fuller & Haefliger, 2013). Furthermore, Baden-Fuller & Haefliger (2013) propose that business model innovation acts as a mediator in the relationship between technological innovation and company performance. The rationale of this relationship is that technological advances fail commercially, unless business model design adapts to the new technology or product (Wei, Yang, Sun, & Gu, 2014). In other words, technological innovation can be a significant driver of company's growth if there is an appropriate business model design. In this regard, we propose the following hypothesis:
H3: Business model innovation mediates the relationships between technological innovation and company's performance.
METHODOLOGY
Sample
A survey technique has been used for data collection in the present study. Content and nomological validity is ensured by adjusting S. Smajlović,, B. Umihanić,, L. Turulja: THE INTERPLAY OF TECHNOLOGICAL INNOVATION... and applying validated measurement instruments, and by taking into account the opinions of panels of experts from the academic and business community (Kianto, Sáenz, & Aramburu, 2017). The questionnaire was grouped into following categories: business model innovation, technological innovation, performance, and demographic characteristics of the company and the respondents. Using the database of the largest credit rating company in Bosnia and Herzegovina, which includes all registered active medium-and large-sized companies, a questionnaire was distributed. The questionnaire with the cover letter was e-mailed to the managers of companies using the LimeSurvey software. Out of 1,137 calls sent, 320 questionnaires were collected, implying that the response rate was 28.14%. After preliminary data examination (Hair, Black, & Babin, 2010 ), a total of 264 valid questionnaires were used in the analysis and hypotheses testing. The sample consisted of 17.05% large and 82.95% medium companies. Data were inspected for non-response bias, comparing characteristics of early and late research participants (Martinez-Conesa et al., 2017). The results of the Chi-Square test showed that non-response bias does not compromise the results and their interpretation (Chi-Square = 0.015, p = 0.903). We used confirmatory factor analysis (CFA) for the comparison between the proposed conceptual model and the constrained single-factor model (Johnson, Martin, & Saini, 2012) . A single latent factor would account for all manifest variables if there were common method variance. In addition, the overall model fit (χ2 = 2,582.722 (p = 0.000); df = 209; RMSEA = 0.208; SRMR = 0.139; CFI = 0.788; NFI = 0.769) revealed by the single factor model indicates the absence of common method bias.
Measures
The scales of the three variables were adopted from the existing literature. Using a seven-point Likert scale ranging from (1) "strongly disagree" to (7) "strongly agree" items were measured. Table 1 . lists the items of key variables used in this study, along with their validity estimates.Technological innovation (TI) measurement model was developed using indicators proposed by Jansen et al. (2006) . It is a first-order reflective construct consisting of six items.
Business model innovation (BMD)
is a second-order reflective construct that consisted of two first-order factors: efficiency-centered business model innovation (BMDE) and novelty-centered business model innovation (BMDI) with 12 manifest variables adopted from Zott & Amit (2007) .
Success performance (SP)
This firstorder measurement scale was adapted from Chen, Hung, & Huang (2009), and it consisted of four items measuring company's success performance (SP) related to sales and profitability, planed sales, profit, and market share. 
Methodology
Confirmatory factor analysis (CFA) and Structural equation modeling (SEM) were utilized for the examination, using Lisrel 8.8. SEM can simultaneously analyze a set of multiple cause and effect relationships and is, therefore, considered as the best multivariate technique for testing the structural model consisting of measurement models (Hair et al., 2014) .
RESULTS AND DISCUSSION
We adopted a two-step approach to SEM recommended by Anderson & Gerbing, (1988) . First, the evaluation of the measurement models to test their reliability and validity using CFA was conducted individually for three scales. Then, the assessment of the structural model was conducted by using SEM (Anderson & Gerbing, 1988 ).
Reliability and validity tests
First, scales were tested using CFA aiming to verify dimensionality, reliability, convergent and discriminant validity (Hair, Black, Babin, & Anderson, 2014) . Overall model fit was evaluated by using the Goodness of Fit (GoF) indices (Chi-square, RMSEA, SRMR, CFI, NFI) as suggested by Hair et al. (2014) . The reliability of the measures was initially assessed by examining inter-item and item-to-total correlation (Calantone, Cavusgil, & Zhao, 2002) , as well as checking Composite Reliability (CR) and Average Variance Extracted (AVE) indicators (Hair et al., 2014) . The reliability of measures is supported by CR>0.7 and AVE>0.5 (see Table 2 ). Convergent validity is achieved by obtaining factor loadings for each item with the value higher than 0.5 (see Table 1 ) (Pérez-Aróstegui, Bustinza-Sánchez, & Barrales-Molina, 2014). Finally, we assessed the discriminant validity of the constructs following Fornell & Larcker (1981) suggestion by assessing the square root of the AVE to be greater than all corresponding correlations. Then, CFA with all constructs was performed revealing good model fit: χ2 = 410.981 (p = 0.000); df = 203; RMSEA = 0.0624; SRMR = 0.0593; CFI = 0.973; NFI = 0.950), and correlations are presented in Table 2 .
Based on the conducted analyses, it was confirmed that all measures meet the assumed criteria of reliability and validity, and, as such, may be subject to further analysis and hypotheses testing. 
Hypotheses testing
SEM was utilized to analyse the hypothesized relationships, as well as the overall fit (Hair et al., 2014) of the model constructed according to the resource-based view. First, the overall model is checked by using GoF indices and the results confirm that the data fit the model well: (χ2 = 438.798 (p = 0.000); df = 245; RMSEA = 0.0548; SRMR = 0.0572; CFI = 0.975; NFI = 0.947). In the following analysis, path estimation with SEM was used for hypotheses testing.
Our research supported hypotheses H1 through H3. The results indicated a significant positive influence of technological innovation (β= 0.695, p<0.01) on business model innovation. A significant positive impact of business model innovation (β= 0.223, p<0.01) on organizational performance was also found. Finally, the results supported the mediated role of business model innovation in the relationship between technological innovation and business success (β= 0.155, p<0.01). A significant indirect effect indicates that a significant amount of the total impact of the independent variables on the dependent variable occurs through the mediator (Rhee et al., 2010 
CONCLUSION
The present study explored the role of technological innovation and business model innovation in organizational business success. The sample consisted of 264 medium and large companies from an emerging country in South-Eastern Europe (SEE). As discussed, technological innovation and business model innovation are key factors for a company's success in the turbulent contemporary business environment. Despite its significance, only a limited set of research considered this when clarifying the relationships between innovation and company's business success.Therefore, our study attempted to explain the impact of technological innovation as one of the most significant types of innovation on business model innovation, and indirectly on business success.
Our results empirically confirmed that technological innovation enhances business model innovation, and ultimately organizational business performance. In this regard, business model innovation plays a central role in business success, while IT is a driver that promotes other types of innovation. Our results adhere to the foundation theory and RBV, according to which superior business performance relies on organizational resources and capabilities (Bharadwaj, 2000) . Our results are in agreement with the recommendations of Wei et al. (2014) , who argued that technological advances usually fail commercially because scant attention is paid to designing or innovating a business model. In other words, while technological innovation can be a major driver of growth for companies, its actual impact may depend on whether there is, indeed, a suitable business model design (Wei et al., 2014) . In this regard, business model innovation is the mediator between technological innovation and business success. Hence, both business model innovation and technological innovation contribute to company's business success.
This research adds to the existing management and innovation literature by empirically investigating the relation between technological innovation, business model innovation, and company's performance. This is of particular importance, given the disagreement in the literature, regarding the relationship between technological innovation and business model innovation. While some studies suggest that technological innovation is an antecedent to business model innovation (Souto, 2015) , others claim that business model innovation is a determinant of technological innovation (Wei et al., 2014) .
Our results indicate that, in our research context, technological innovation enhances business model innovation and, ultimately, the company's business success. Technological innovation cannot succeed in the market without an adequate business model (Baden-Fuller & Haefliger, 2013).
Finally, here are limitations of our study. First, the research was conducted with the data from one country only. Therefore, in order for the results to be generalizable, the model needs to be validated, in at least one more research context. In addition, future research should confirm our results in light of specific industrial sectors.
